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(54) CALIBRATION DEVICE FOR PROGRAMMABLE COMPARATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a calibration device for a programmable 
comparator having a wide adjusting range and high accuracy without requiring a 
circuit for adjusting offset and gain and high-precision components. 
SOLUTION: A test controller 1 1 instructs the feed of a prescribed current 
valu to a power feed circuit 3. The current value at a power feed point Ps is 
conv rted into a voltage value by a current-voltage conversion circuit 4 and is 
fed to a comparator 1 6b. The comparator 1 6b outputs the size relation between 
the output voltages of a digital^to-analog converter(DAC) 1 6a and the current- 
voltage conversion circuit 4 as a compared result. The test controller 1 1 
det rmines the digital code where the size relation is inverted while changing 
th digital code given to the DAC 1 6a. The test controller 1 1 conducts the 
abov process for the positive and negative maximum feed currents and the 
curr nt 0 of the power feed circuit 3, calculates the correction data of the 
offs t and gain of the DAC 1 6a based on the measured values, the digital code 
for th ideal device portions, and the feed current values, and corrects the 
digital code given to the DAC 1 6a hereafter with the correction data. 
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[0001] 

©«M(«Ett)fc*lttt**?P?5^Utttt#©fc»0^ 
[0002] 

[%*(Da^]lCT i X5t^J|^lfi,t,|SEliJ^/WXTife<i>IC^iitl^-r'l>li^lS. ^fca<£lC^X$A^IC0>W3Sit:>^« 
[0003]M4l*,fi£3fe<0atBI=J:^Dy7-7^UJt|g*<D4r-\' , J^U'— 3/a>tiKaiamA£^Lfe?a?9BlT*&«. IBB 

i=*-rj:5i=.c«)ia»i*Txi-3^hD— 5i. i/o(Aui*)«y»iatt2. mistt*eiHiK3, «3S«e£&[5]s§4. ^p^?^ 

;utttt«5a>fclite?D<!/$l::*JM&h.*. ^fXh=i>hP— 51 1*, l/OfiJffli0K2$^LTB;1«i^0K3^Rffli(D«35Efila) 
5§±^JI^-T-5o Cd!>tel=*rrXh=i>hP— 51 14» ?Py5^/bJfc«»5lcttLTES©xS?*^3— K£#*, SME& 

*«3MN:*ifc«*-tK -tflDitlKISJIS^py^^^^ikMSA^liyatoJEcif-r*. ^xR3>hP-5i tf> ^SKDgMNB 

[00043i/o*yfPEl»2tt, ^rXhz»>hn-5l £«£{RttlslB3. ?py5^;ujt&S5<&ffl Wh.ehx-$£gg^&fc 
»©R*lR|/^:7TT&*.«SttfB-|att3l*jE©**tt*&«ffi~^ 

*Lfc»y, C<D«aBttlSlHlB3f*, ^E#E±Sf3a, iBa*tt3b. X7>?3c, /<97T3d. Mtf£t3e. t>X7>^3 
[0005]=<DVS^ttlslK3lcfelxT. WE«£»3ali, I/OMffli|B]tt2£ili:T-T-Xh=i:/hP— 51 fr&a&*i&7 s i/5uup 

3c. M&&3e(±tlMiiM»£ttJieiT£y»ttlft«ft3b&(m^ 

XT>^3eA«*a[««@tt3lc**$ti^m»«3t*ttl&Tf*SL^t3^e»i«li:3&:*t<D"eft*. 

[OOO6]^fc,-t>X7>^3fl4aa^Ste^Ps0SE^iE5tlC^— hMry^-r&fettlZffASftfe'frl'T— S?7*Pr7T>3f"e 
fclt£«E£ 3E1tl=7-f— K/t?£-4-<&&X*<fe£. Ub*Ltt4<&, M9ittt*©Mfe&l::*9fctf3fcfefe©T*l2jEIftftBE 

[0007]«MEXaiol»4tt, S^*&jSPs{=tt^+l^«3fEM*SE«^^«^Sfc4«)<DS3fE«feai«tt4at.ca)«3!E 
»m«tt4a©ii5»l=±i:««ff«*lt«Lr^ay5V^^lk«il5^Ui*^««S«mT>^4b^6«li«**i*. ^P^5 
v?;utfc|&S5l± % »a«|&iatt3(Dtt««3S*«aK**iatt4T?K»Lfc«fftti.l/oiM»l3a2*^LrTXha> 
HP— 51frt>flM££:h.£> J rS/*;U3— K$7^PymElc^ibLfcaJIffi$Jt«L,-?-<DJt«|g*^4||}qF-Tc^c,-T-Xha>hP— 

JSR-eftoT. .fcyjUtttlctt. «a«l&llltt3fl)tt»RrilB«:rft<D»*«l6«3lEJ~rjE<l!>*^ttlft«atjlc>k*Ji6-r-6» 
T% " - FULL"=1— K-r— £~ " + FULL"=I— K^r— 9<DttH ^ (DttSBiy f#-5>„ 

[0008]£©:?py5-7:?;UJ£$x3§5|::fcl>T. bvX£5af£TXKzi>hP— 51 A»6-^it6*l'S , 7 s S?*;U3— K£fiMtLTl*<5<, 

^iEi-^/t<»(D>r-<>iseffl^Tgs.Lf:^-t-yh!asffl3S^To$gffiLTfcy. cjh.&fcffi^i^jL&Jh.ST-j-pysEiii:: 

(jto-cy-T >H IEX (4 Mt jEOTt *>*t<5 . 

[0009] UvX^5clixX^>KP— 5lA^y^>liSfflDAC5dlC^^^^*yY>iaSffl©^^^=I— K^«^ 
**<0T?fcoT.y-r>iaSfflDAC5d(*C©xv^;U3— K^T^PyBEIw^^LTDAC5b<0y^>MSffl^Tg^m-r 
<5o U^X^Seli^f XKa^hP— 51 A^*74»'VhiBSfflDAC5flc#?LP,+Li)^-fe*>hiaSffl<D-Tix^;u=j— K£&& 

-T-StcO-Ufe-DT, ^-7-tr-vhl@SfflDAC5fl4C(0^v^;U3— K^T^-P^ttJElc^glLTDACSb^^-ti'yMiSfflaig^To 

[0010]&£, WBttttla]tt3. UvX$5a. by^5c, UvX$5el£. ^rXh=l>hP— 51 Jb*&atB2F*l*B|ji*U£f:l*S8W3 
^(7KUX{l^)lc£oT^©HftfrA<S^$;K&^ 

[001 1 ik«»5gl*DAC25b<om*«ff«*<A***i**«-¥-Tini £«3lE*EI6iSI@R4tf «ttJLfc«EfiLjb«A:&S 

ti-5iS^Tin2 *«*.ti**. ^©jt««5gra\ ctifese^miDBEMsitisuT-t^^/jxBaflkSitrjaLfcai-T-Tc^asj-r 

[001 2]±ffi*J*<Dia»*fflL^fc^Py5Alt«*5©*-V , J^b— *>3>l*jaT©«»:5l=LTff **\ DAC5b<D^ 
-b'VhSIS^ftofctolC, TM<0^^3— KT**"-FULL"a— Kt 9 — ^*T-Xta>hD— 51fr&lsi'X95al::*g)2^ 
■CDACSb^EPJp-rSo-^LT.^-b-yhiiSfflflJTix^^P— K*UvX$r5elC*#aA/T?^-tr-yh|aSfflDAC5f-EpjjD-r 

•SC&lcJiy. C*Ll=jtetf£:-r'5SEM*DAC5b<3!)^-tr'yHaSffl4S^To^#il*i:ft(=, Jtlft*5g<©«lffTini ©lEl^D 

AC5b(Dffi*ffi^©r^MmEj(t^i><fcdl-7 i v^;U3-K^iiS^i)CtT*^*-vh^^iE^ 0 

[001 3]&|C S DAC5b(Dy-r>l@S^fiafci6ir. lElfflfvi'/l'a- K"Cftft"+FULL"3— Kt— S^Xh^hP— 51 
^c>Ui?X^5clcS#ii^DAC5b^Bpai-r*o-€-LT:, ^V>iIfflWfv^^a- K£UvX$5cirS£&/^rV>Iiail 
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»IW56d^SllO«Cfcl=*W^^ 

rnniel*V- t-±nl- :7P^^;Uj±$SS5^*£^v*;U=l— K#, "+FULL"=>— hV— ^Stf -FULL 3— 

£i=i*;]£M5g©ffiaK£*ta^ 

[001 9]*fc. If *Hi2iBi£<D3§BJ!l*, »*9I1 IB««©I8 Wicfcivr. «T sfi^^Wf I*;™***?* f ®£WSMm& 

<£*,iftiro"<z>m^^ 

[0O21 ]*x, Mlic*-r^hzi>hP-7i 1 1*, 1/0WM1 ^^^^SS^Jf^iMiMmV^-k 

t£ShP-lii^^^ 

[0022]*=E'J 1 41*, ^Xh3>hP-7l 1 &a&*tfc**'J?b- 5/3>l=**fc MT-*. **» 1 _ 3 * ?Sf 

P-51 1 XI*3UMM 3fr£3£*i-&7 f $?*>u=i-K*-7-*-Ptf tE^fftt^. *fcittst*i 6bl*, daci 6a<p*. 
i**. tti* , fv?^7;uf^(KiT, r D MM 1 8i±, «E. ««. * s *f***T fe -2««ff 515* 

»ttl*a3ltSB*. 4&ia*1 7fl)iWE*3»«t4t01f, OK<b<Z>;li]5£&m£-rXh=i-^P-7l 1 , XII1 3^*ffl 
-r-&.<Pfc,**16»*"CI*DMM18(D«3S»!S«ffi*ttfflLTL^L^. 
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feS]t^^V^^=fitvC, W=I>mAi l*DMM1 8I=»LT**»1 7© *tt««»**»*^?>*i^ 
? ±ffi©TKukADRS4<^=l-Kliltt1 5I=*JM.&*U t=I-KH*1 5l**<D*\Z^\^WRifi***JXlZto££*Th 

fo^fc!^ 

foot mjwi 3iiDVM_i Km*«|^T««wi z£Sf«=*55a 

[0032]?felC. X^V^Sa4ICfc^T. ft*»1 3*<DAC1 6a^±lB#if&lSll^iafcTV^-^ 

tt«*i6b©ik«igjR*flsya^^*^ui4^*tt-r«. ^.--^ c**^*^*^ 

[00331*1 vp. ;HtMf 1 31*. DAC1 6a^«tDI=K£Uer$?*>U:a-K<Dift«^7-^ 

5*?5tXa-K**E'J 1 4-.»*at?. o*y . **«1 31*. DAC1 6al=#**^>Ua-ND Mttttia»3**tt 
[0034]]£tlC *oT3S3f 3l*xXh=l>hP-91 1 

DMMTll'^yaATSi'J 1 ^Xha>hP-^1 1 tt^i^SI *| ^J^fSf 

roo35l&ivc x^f^seicfci^-c. ^xhn>hP-^i 1 i*x-r-y^S5T?*aufctt*&«at1i* : fcti-LT. «S«ttlsltt 

^TiS-KlSm-r*. c*tc,*aw><«fflwtf****i=ii. daci 6«i^*&^T^^-+fc«»«i&f » 
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it«*l 6KH-r<5±T0>;ai3£jSi(SP^, ajMMW*****)!^^ j&gfc^-SSimLfcA^A^f J***» 
/-jgy ^'J^U— v3>I^M^-5«3Stfill*riE(75S^:W$&«3SEJ, roj. rfta>S^|ft«9lEj(03jAT*ft^«-^^<9^n 

6*TCDttlft«affll=BI|-r*-T--*«l»iBaA < »5boTl^j:l^©-C**il<. ^^M**®'^*^*^^^,*®, 
m«X79^S2lcRL, ±J6LfcX^y^S2~S7(at;aff»13l=«fc*XT^Sa1~Sa6)©M**«l&«SlE«l=-3t^ 

[0037]*LT, ^T<D^ti>&fl3SEfiIlCOt^TXT-'y^S2~S7a)«iaA < fi ; +3+l+tli. XT^S8©*J3£<e*A<rYESji<C*. 
*£Wr--/?S9l::*JlvC, ^Xh=3>KP-^1 1 f*0IMl 3l=»LTr^MrU^U— *>3^— *3t»^jtjetlLTe6f4* 

?sbi icit^TSi^^s^^^y^-ir^hL. ■*■©—*■**, t- xhn^hp-^i 1 itmm-m9&m<p7 = ?<ft}<-tevm*itz<-t$:m 
-Kt***i-6*tB6*m-r. x^f^sb3icfcLNT, gum 3i»jiiTi=M"r*¥iii=fitoT*7-fevhjs?*^a— k 

at^y-OMiE^maiLfc©^, i|&<;Vry:7Sb4l::fc^TOKb&iii*SS£.> t; E l J 1 4'sS#&«?K m&lCX-r«;/:7Sb6l::fcl^T 
[0039]ZZT% jg»S&1 S^ff^t^^hfv^^a- FRtf y^ttiECaffl^aKOlvtKlTlcSMf!**. S3I*S» 

i&[5]S&3©#ii&m3it<i:DACi 6alc^.^.f>Hi>T r v^^=]-K©M^^Lfc^7'T-fcy , DAC1 6alcW^£*-7-irvKK.rP7V 

CCT% DAC1 6alC#^.C,tt-Sa,^<7)^v^;U=l-Kli. tfc|&*Mrojl=ffiSr£«ffia*«iMft*1 6b^5-Z.h,*ltzt% 
l= d©tt$jt§&1 6b©lH*IS**JEie*-&**»©7 s 5?^^U3— Kl=<f*. WH*I=. bjSf*«S4M6laltt3©ttln-«JE**rjE© 

[0040]-*. £«aii. UlRlftHBa. W3lE«E**lsltt4. 3fP^9^;utt«»164«fl*t*§aflWPl«te*«ai 
^Lfcig^lc. Mttfa-|§]B3©ttttttjMt£DACl ealciS^ft-SX^v^Ua— Kfc©Mfl*>*LTl**. o*y % etrizEU 

fc*3l=, rjE©«*«««8lj. roj. r||©«^tti&^j^tt<^*tfc**©^s?*;ua-KA<-t*t€*i"+FULL . o - 
FULL"£&S„*fc, A«PI*. AiffC*4WM1*ttfl>lilEt»6ft8I , 3aA*»II*»LT Sbl=, fW> 

«IEAjl4aj!iaOfbjS*IS^m«abi:aa«tt*«^ja«Q(=¥ft<t*l»Pt©43Ba**l*L. r<rV>MiEBjliajSaVc 

jS^^iI^actElSPt©^JieM$Si*LTl^o ^_ ,^ 

[OO4l]-tLT0IS:iSl3li,M3©a, b. c*jfi[©-T5?*;ua— F*tf#l&«3!E«£s riE<DS*«l&a3SEJ©Sa-r*>^;U3— 
Kfcg^ivc. *r*V?\s— ^3>lcMfcft«*74r»KrS>4«;t'a— K. y-f>M!EA, y-r>*|jEB£-t*L-£*il2lT©J:5l::* 
ffi-T-So *1\ ajftW^r^^a— Kl*WB««6@»3©«l6«3lE*<roj©»*l=. J£8M£l 6b©fflat6»*«SlE-rS«»© 

3fei=.ajftaiA»j**tt5iitiii©«***sci=«fcy*©*. 

tt«ab©«*=(bjft©7 I S?4riUa— K-a§©fv^^3- K)/ b£©ttfa-*9lEffi —(2) 

[0043]C+lt>(1)3Cat;(2)iCj!)^'7 I -<>«iEA^^ieiCj:oT*©-l) 0 fcMri v 

y-f>»IEA=tt«ab©«*/M4*tt©«* = { (bfi©fv$^W- K-ajft©x5?*JUa— h)/ b^©«»«St*l/ 

(iE©«*«tift«siE«i=a3i+'5aa-T5?5i>u=j— k/ 3E©*xtMeasiiE«) -o) 

[0044]&l=,ajft&tfcjftSIS#tt«©«#**ai=*-3T#«>S. 

ttllac©«*=(ajj!i©-7 s S?*;ua— K-cjS©^*;^— K)/ c£©ttaSJEfii -(4) 

■e-LT(i)aaw;(4)^6y'f>*iiEB*3fcsci=«fcoT*«)*. „«, . 

-7 t -f>fflIEB = l:!^ac(DM^/Sa!f# , tt©«# = I (a£©7*V*;U=l— F-c£©tS/*^=I— H / c£©WSM}/ (IE© 
[0045]£T ^^Sb5©tea* < ll^y»^^^S10T*r^Ka>hP--7l l3&*3t*»13©jaaa7*Bfll^4i:»aiw 

^b-va^fxp-^P^^^ttl&S&i 6*«*f=»oT^*©-cfc*i.tfs *t#i<!:-f -S^P^^yuttl&Sl 6£;*©t,© 

IC^SLTi&a^X^V^S2ICRL, HtF5ELfcX J f-y^'S2~X J r^S1 0(&l/;H#SI1 3©XT^Sa1 ~Sa6St^X-r-v7S 
b1 ~Sb5)<7>$li£i^|#yjILfT'5o 

[0046]C-5LT+A''J^U-v3>X)<^7LT. ^(D^. SIRf:ac£K«W-S«:RSI=fc*£* ^rXh=i>hP-7l 1 ttasttttls] 
i^3A^^ICCD«3gt°>^$&LTL^-S.B3itM^^iiE-r'i)Ci:lr7E^-i, 0 *Z-e^Xh=i>hP-7l 1 l*«EIS^IC(D>Na«3St<i:LT 

^^$ti*«3Stfiiic^f&-ri)aa!t#'tt±©Tv'S'^3— k£(i )3eic^-raa^i4©ffi#^t>mai-r'5o #^t% -rxha>sp 

[0047]CttlC«ktJ;1l^13l±. ^'Jl 4l-^$(«)$tLT^S^-tr^hT r V'S»;U=l-K, ^V>ffl)iEA, y^>»IEB*ffll^T-rX 
h3>hP— 71 1 A^fjii^tL/raa^v^yUa— K©1f SE3tlf*tToT, ^©jH^^^Xhzi^hP— ^1 1 ^iSE|-r-5o "rXh 
zl>hP _^ 1 •, lt T-hVXADRSSffll^Tliiltl^W^P^T^UJtRai 6^iS«L. S^tlfc^P^^^yUhk^Sl 6<D 
DAC16a^;HS:Sl 3A^iit>tlfe1«IEm©7 : v^;U=i-K^ttiiS&-r'l)o Ul±l-<i:oT, «a«tttlg|K3&t;a3lEa£XillBlK 
4T*fg±-f 6IS£*>> ^P^^^;Uib^S§1 6lcrttt-r-&^-b^haU : '7 , -r>©^MA<ffilK$^T. iELl^ib^^^^T-Tc 

[0048]CCT% ;HS:S1 31*^^-^^;^— K©ffilcr5i:TUJ.T©<l:7lCLrffiiEjSS:^-fT-po 

■ ^Xh=i>hP— 711*^©^^^=!— K>0(Dig^ 4tiE«©-TS?^ua— K=y-f^»iEAXT-xha>hn— 711 A^6© 
fy ^;U3-K+t7-b>>hfv*;i'3-K - (6) 

■ ^fXha>hP— ^1 lA^Cfy^;^- K£0©»* MiE^©^v^^3— K='7 t -<>ffliEBx-rXh=i>hP— 71 1^«a© 
fy ^;ua— K+^|-7-tr>vhTV^;ua— K •••(7) 
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C*ui20(D;£t;l:,M3T?gl^14<fcLT*L*:m^ 
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